Incidence and pathophysiology of hypercalcemia.
Hypercalcemia occurs for various reasons in patients with malignant diseases. Most of these patients show a relative increase in bone resorption over bone formation. Increased renal tubular calcium reabsorption is also important for maintaining hypercalcemia in the majority of patients. Calcium absorption from the gut is usually decreased. In a few patients, fixed impairment of glomerular filtration contributes to hypercalcemia. Because the pathophysiology of hypercalcemia is heterogeneous, it may be considered as three separate syndromes: the humoral hypercalcemia of malignancy caused by systemic mediators; the hypercalcemia associated with localized osteolytic disease; and the hypercalcemia associated with myeloma and related hematologic malignancies. Increased bone resorption is a key feature in each of these syndromes. In malignant disease, bone resorption is enhanced because osteoclast activity is increased by the production of humoral mediators. These mediators are often produced by the tumor cells but are also produced by normal host cells that have been activated by the presence of the tumor. some of these mediators of hypercalcemia are systemic factors, but some act only locally. They include parathyroid hormone-related protein, transforming growth factor alpha, lymphotoxin, tumor necrosis factor, interleukin-1 alpha and 1,25-dihydroxyvitamin D.